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(57) Abstract 

A plate type heat exchanger capable of exchanging heat simultaneously between two sets of fluids having different temperatures, 
comprising a heat exchange element (2) in which an enclosed space inside two plates opposed to each other is used as a first fluid path and a 
fluid flowing through the outer surface of these plates with the plate surfaces used as heat transfer surfaces is used as a second fluid; and a 
heat exchange element (2') in which an enclosed space inside two plates opposed to each other is used as a third fluid path and a fluid 
flowing through on the outer surface of these plates with the plate surfaces used as heat transfer surfaces is used as a fourth fluid, wherein 
the plurality of the heat exchange elements (2) and (2') are arranged alternately at specified intervals so that the plate surfaces are opposed to 
each other, and communication tubes communicating the inside spaces of the heat exchange elements (2) to the inside spaces of the heat 
exchange elements (2'), respectively, are formed integrally with each of the elements on the plate surfaces of the heat exchange elements (2) 



(57)^ 



MB*e»ffii: 71/ - HO^iSft»ns«#:**4aE#:fc-rStt 

^SlftS* (2' ) M&3£J«* (2) (2' ) 

^ »SE»S* (2) 4: (2' ) i:07i/-H±i: N is^s^ 

(2) (D^\m^mm±tm^mwm (2' ) ©rtiBfjsMi^i±fc*s!i^K: 



AE 77^fSii|^ 

ag 7yf^^7-^-y-y 
al T 

AM T)ls*=-T 

AT * h U 7 

AU ^— * h7 1)7 

AZ 7f;W^t> 

B A ^7-^/U!/x=f fc'T* 

B B 

B E -</l^— 

B F y^^r-f- '77V 

BG y/UtfDT 

B J ^T^y 

BR ^7 vvW 

BY /U— > 

C A 777- ^ 

CF ^^T^'J77 

C G 3 > = — 

cn ^-f x 

CI =r— h v'jKT— ;U 

CM 13*JV— V 

CN *[S 

C R nj*^ . y 77 

CU 

CY ^^ci^ 

CZ 7^ y =1 

D E K>f ? 

DK 7^>-^— ^ 



DM 


KS—77 


KZ 


DZ 




LC 


EE 


b=-r 


L I 


E S 


y^ y 


LK 


F r 


7 ± Y 7 is K 


LR 


F R 




L S 


GA 




LT 


GB 




LU 


GD 




L V 


GE 




MA 


GH 


77-7- 


MC 


GM 




MD 


GN 




MG 


GR 


is* 


MK 


GW 






HR 


^o7f-7 


ML 


HU 




MN 


I D 


> K*>T 


MR 


I E 


7-f/U7^K 


MW 


I L 


4 7s ~7 zc/ls 


MX 


T N 


-OK 


MZ 


I S 


7V* 7 y K 


NE 


I T 




NL 


J P 




NO 


KE 


y-r 


NZ 


KG 




P L 


KP 




PT 


KR 


mm 


RO 



y t^>^^^>r > 
* y • 7 
y ^y r 

y h7-7 

Kt*7 
-?>r K-TI03.— : 

■^y 

y — JUV m — 

• y—=7y K 
;K— 7> K 



R U d >T 

SD * — y> 

SE **7^— t^V 

SG *>>77*?tf— /U 

s i y p tf=r.=-T 

sk ^P^r^r 
s l • u^-^ 

SN -fer^TTVu 

SZ *W7>Y 

TD ^-f-K 

TG b — rf— 

TJ y^*-*y>- 

TM hyby p< — ^ > 

TR h/U=i 

TT b V -f y K • h'<=* 

TZ y^lf^T 

ua ^y^-f^- 

UG 

US *d 

UZ C7X^Of-^y^ 
VN h^-A 
YU =7'— r/^ y 

ZA i77y TJ^PlH 

ZW i?ys<?*3L 



WO 00/52411 



1 



PCT/JPOO/01329 



m m m 

E.m^,-v (& % ^\±m$tik btl^fb. X&lgmfr e>M-fb£-t± 

tfli L^o HI 1 4 fd&^T, ^-^ 1 1 t±^zk> 1 2 ti^aiTk, 



WO 00/52411 2 PCT/JPOO/01329 

El 1 5 (Zt^-T J; o teB^(Dm$it$!:miZ&^T&, 2ft07b- h Si 

mmmuFntte'DTi^tzsb, utzm^mmmif i o o m$>r> 
xatmax 2 o o >rpjfcDm&&&mtte%o m^^s^cd 

<%mm&Mm-&-f, mco^ ntFtut^ tx, ^mco^wmm^ 
tin < & s & o 



WO 00/52411 3 PCT/JP00/01329 

felgSttS 2 *iO«£f*:SI^I^{3tfi5Eife-r -S 7* b - h 5$ £ & S§ £ 

n^nfc^ra*^ i ^cdmss ^ is riz-n^fiiistits ru 

- h ffl^SCi&otSn^ll:^! 2 SKflcfc-T 3*ftXtfcg3R (A) hs 
SVW^inJftn^-? 2&% — ffl.t L s CI CD 2 tfcCD ftflJcD^ll £ ft 

fc£Ra*!g 3 «Efl;©ilBSfc b> T-lz-M^fsiHiiLt^ 7* V - h cd 
ft®tc:i&oT^ft5^ffc&^4^f*fcT£^&&S5fc (B) 
ii^II* (A) (B) ££ x §71/ - htS* s SVWZl[pl^PV , >-a'^> J; 

g& (A) £ (B) h®7l/-hffl±t:, gixiSi (A) CD 
IIBI3J± (B) cD^f|iJ^^fi]±h &S'J^ tilt Sllftf 

II©7b- NcD-gp^h Lxm&irZ mtc, fufB£2(i 

iHg-r s 2 ocdm^ (a) 2: (b) tfiK m-Mtk"e&*), fag&miz 

Is— b^RUmRUm^^tT 3 Z. k.1#X%, 1 «E#&#&««E 



WO 00/52411 4 PCT/JPOO/01329 

ggiiu. 7*b — h®^etAahUT> t v — v <d k m iz ?& o r »St *i & sse 

hIS £ L T s 71/ - h <5D ^ tS fn o T in 5 Sfcfls § 0g 4 

ifcfoti-zm^mmm (b) ^si, ist^^^s^ (a) t (b) t 

SufBT-U- h^;^^g|^{c43V^Ts $t2£g|gf! (A) £ (B) 

i^-h®±^«, i^^iii (a) ©p^ifiij^r E gf5i± hi^isi 
(B) ©i^fi!i^p^i5i± ^ ssy^fi^a-r -smsi^sisw- zoif*. < , £ 

zttf-egs £tc, MiB^s^iag-r s 2 ^>(Dm%immm (a) ^ 
(b) m-mwefo <o , [nii^icbfe^fr^ts^t^t^^ 

^^t^i^I^i (A) St>VX« (B) 0 7l/-h^B(l|j:^2i 



WO 00/52411 5 PCT/JP00/01329 

mm lz & 7b - b ^^g^C^I^T, SOClnJftH^^ 7b 

- h 2 I, 2 *fc CD F*g ffitt CD ?B g@ nfe5ffl*i 1 «5t^OM 

rb-bB^feiihit, 7b- h ©^ic^ot^n^gt 

tSc^-ffli:bx £ © 2 tfc © rtffiij (D m ffl £ ft tz S US £ ^ 3 $H*<£> ffiSS h U x 
7 b - MSfiilJ: ITn 7b— h ic to o T iftti S Sfcffc* ^ 4 

^ft^tSi^iS^ (B) HiSili (A) i: (B) t 

£ n h H^'SV^(Cfni/bn^-5 cfc -5 £ Its RJfy£®PJ£IIfl£PBT"T\ 

lt$5i:t^l.i:ttl:, M IB P£ HH£ & , #fc£tJ|g3B (A) Stf (B) 

(Dmm ± aii:?n?ni2 as f* & a* 4 t/s it & m -r # is * it s c 
tuiB^^mg^ (a) h (b) hcriz-Micti, mm&mmm 

(A) cD^fil^P^|5l±h^S^g^ (B) OF«gffllSEIlRl±i:4SiJ^K:a 

its nti^oAUi^o 

El 2 t±E3 1 ©7b- HS;ltt?S5ijfcS&*liag-rSfc«>© — ^*^"rittMHI 

02Att?ffl0-Cfe^ HI 2 B |±BI 2 A CD A - AWt®E1T*S> So 
H 3 fc*##§micr>t| 1 CDMffilZ&fr £ 7b— h iSt&S^ ft £^ 



WO 00/52411 g PCT/JPOO/01329 

111 3 A&mUm-Zfo *) N H13B«E13A(7)A-A|fT®[aT-feSo 

El 4 Att$4&E"r& D s @4B{i|4A0A-AiIlffe§c 
HI 5 (£*£§BJ3cDil 1 CDfLWi^tf- S; f& 3S JSI » 4 HR IR <fc iS *8 

El 6 fc*##gEUi©f& 2 ©S8«t;i5^ 5 S^SSg|»©-0!l*^-r 

El 7 2 571/- h 5£afc£ife»©Mfc:ffe©0>J 

m 8 serous 2 © us $ td # it s r b - h &m$im^(D7i' - t © 

El 9 te:fc#gf£©Sg 2 (DmWzjSlif §7l/-h 5C^5StfeSOfi©7 U - 

bmmmwi*7jk~tmi%mx*& %><> 

El 1 2 frtl§BJ3<Dfg 3 ©JBfifttz* W- S 7b— h 5£3fc55&»©Hfc:fl&© 

m 1 3 \±^%m(Dm 3 ©«jti(d^(t s r u — h^^^^s©sy©^j^ 

^•rmiB§^^ElT$) t), il 3AiiiElSS"eifc!3> E113B 
El T" & 3 o 

El 1 4&t£^©71/- h^C^^SlSSijRiRSSVjSS^SKijafflbfefll 



WO 00/52411 



El 1 5 li^*®7b- 



7 PCT/JPOO/01329 



*f6ffifi^5ri/- Mix M £!i SB £ * -T S 2ft®7^ h 

u) , « fa # iai tc ± & an r ^ < t.. zomMfficDmvtiP&ik i>t ®?g 

1^ S d h 3^T- § &o 

^7 strait ^> 5 ^mzmm-r z.<Djj&m%.fctg£.^ 



WO 00/52411 g PCT/JPOO/01329 

§ s ^ Pi t x h (3 sees #Bf# t* § § m m & m «- & & <* o 

«T> El 1 7} M IH 5 & # P,a L T W CD m 1 CD £ 43 3 7* U - h 

mitt, *$zw(D7°i/ - h fl&j&^-raa&ia-e, 3oo* 

#*SSfHgfS 2 te, 2o(D71/-M^lia^t, IS ft ^ — > © jgftfe 
©S«ifiPi:PISIBOlS*«g?xH:5-5g?fSCii:K:«fc ^ if btft^ 

2, 2' #|r!££3££ IBPS7©Jgji« 
6 IrJ±^^^X» 5 ^g-T £ CI £ {3 J; D — 3££@Jgf btl^it e> ftT 
V>So BP*,, &2Sm^#3tt3^®&£&g&2£cfcD#fiB£ft, M 



WO 00/52411 9 PCT/JP00/01329 

mTo !2CiH^ N 0 2Ai±¥HEk m 2 B l>tm 2 A (D A - Am mm 
f*©lfe^toii-S-e$-f C S a ^^Wtii: & So 

•e^^jfts^ssiig^ns p°p ^ as © gu m a t>* f ^ n x m a* * is t m m it $ 

tl S o 

6 SM^fctolcMMm 6 <D*M£ J; D *§&^£fettT^ So zcD'Aft, 

f4tlEl-e$)0. 121 4 B (ii 4 A© A - A if ® III & So 

EUfciu 7° b— h (Dffiam 7 6 £EI 1 „ EI3cD£t>^§> ^ 



WO 00/52411 JO PCT/JPOO/01329 

tl^i^:lf;^T^§o »5tMJIM 5 IZ X 0 s B if A o 

fctOb ©v h p«g^^3ib> C £ Ao (3), 

2 tt^fip^^zk i i wmti, 7° b- htm* ft mm i 3 #\ *^sesi 
i^tti^o i^iii2' ttrteufcitai* 1 2 2&*»e*u ^^ms* 

' (D ri/ - h £ «tti § naiRS* 1 4 £ KIR <* ft S o 

1 1 ifii&mmi*. 1 2 *s^3izfct?t»^«ism 2 ©7 b- hftM£.<D&m 
ftmm 1 5 ttmnx miumm^m 2' o7i/-h^it 

fcfc$£#BfiS 1 5 < „ 207U- h^lBt?^ 

So 

b — h 5SaftXSIIf&& N 'J>^^g|Sp D D^ti:f f ftiilgtJ; tK f£n7 



WO 00/52411 j j PCT/JPOO/01329 

t>fc or^< mm b (sus/at) , sfe^ieo^^j&initr i> < h N -ecD 

flQ 3 £ it M & < ft t) , 5 -5 S ( 7 U - ^ > ^* ) T? TfJ & & & 

t~ 3 cd t;: 3i ft cd & cd £ ^ § & 0 

fftib-^ MbBcdT b- Mi, 5^g©«^ h R±*?&^$ 

It SB jfj*^ff ft 0 , £ f> i3 7° U — h © I!£l dtgtt! -T O T" * b I > 0 
±m(DXo ft 2tt©7b - h £ N g?M^^SPt3^ -5 *t*B *ft**e> 

( ^ d ft # 5> ) s tx % t N ±ib r u - h co ep t $ n ft m p as 

r u — h mm (Dm n^mmwi-±, m— m.i^(Dm^mwmtmm 

?<Dmmjsi.u®3±^&&ffiXT*% zmmt, ru- h^s^m^^ 
r« § s^PH^ia^fe^^cD^jiff ^ bs mmmw%7°\s - hcD^i^cDM- 

il«(3i§!(tSC: fctfT?^ S^^^^^cDM^^P^bTtt, iSiPK:^^ 



WO 00/52411 12 PCT/JPOO/01329 

2> o 

*ii©isiii (a) i: (b) t(Dmizm\? &mwiffiit^®t. 

HIT, m6 71jmmi 0 bT;£|gBJ3©ii 2 & 7° ix - 

3 2 , 2' ^^SCg^btifil^nt^Sc 

±"T &fc#)CD3Bm*& 1 6 #I3ii£ft, i^IIi2, 2' CD ±g|5 

7u— hmm<Dtemmizfe'oxm.tiz> 0 



WO 00/52411 PCT/JPOO/01329 

bT, 3PMtKSgV^T*Jftii, M^12#§ 1 5*f,STt^2 1 1 
X(ii4 ifcfl: 1 2 \ f?ij x. &\ iKHX^fS 1 lXtt tftMffi. 1 2^itUtl., 

ilctotilg^nTi)'), 3; fell 3 »Etf-fcfcf?&-£tft!gjR 2 & 

i^iitfti&u mumm 1 1 &ss#ib« i 5 ^^vrm^mmm 2 

5 £>$ft£i«E3- 1 &5fci:£^o 

WfMfll^ES^fo EI 7 Jc^T ru-hM^^159s ED£b^^-> 
1 8 ©2fiSHeP 1 9 h fBl±©Jgi$^^-& x Ifcllftl 6^) 7 

U - h 4 &t/ffi©3M*M 1 6 £ MI 20^t, 3I5M 1 6 Sfe^SlS 

2, 2' m©*^— (3 £3*3 £ -c, r u - h &&&&&&&& 

HI 8, 0 9, 0 1 0 tri/- MgScDfiJftSM 18^^to EI 8 {is 



WO 00/52411 j 4 PCT/JPOO/01329 

H8AfcfcIE®IIk El 8 B {i¥®0T-S>So EU^^T, ^7ttHPiS 
tfel)o 0 9 St>'H 1 0 fck, eifMSJ^tt 1 8 £>G3g&2:£i8B®$ft©#lRjK: 
♦S^S^fetfefeOt'v Ell 0 ©«ft«y:*{9J © r U — h © Dfl Ci * ^ t) "T o 

hi 9 st>*m i o (3*5^T(i> 2jjfa<Dffim-e\nBt\sX^z>ti s . 

H 8 75 MEI 1 0 IZmT X a HO£M£W\ 71/ — h 4 IrI±cd^M^ S 

M M t£ < ffi. tl & a 

^O^nt4 4Kb, g; j£ # !) £ «fc < "T 5 £ £ I; L o ^ CD £ O 

h tl & o 



WO 00/52411 



15 



PCT/JPOO/01329 



*%,mT*m^z> ? u— h i o^^hisiiit, Haass 

gtt6B©B##£<bbTiBj&ftfc*:& ^ h5 13 EI G ^ ®b f 3 * t% ^ £ 
»D x. a h C Jg&li® # < & D s 5og (7l/-y>^) til^S 

h ±13^ na <d m mit%L& & m -r * mssm^^a^ £ ft £ » 

© fiS I c fcfc fi (D m £S © 8ft £ & H * S £>* IR ifc it ^ S # A £ ft 3 © T* . € 
SHPHfttftW-feS^oajiei: b^ MMil^^^l^- h <D ffi *g © tf* {H'J £ 



WO 00/52411 PCT/JPOO/01329 

Sifc^tf^So d ft £ <fc 71/ - b^fiteS 7° b-b|S]±cD 

¥fT u-tatttc&w- £>ft, 7 , L/-h^ati&i{ttt§iTt§tu 7^ 

71/ — b & J; l^o dftic:«fctK y u — j. 

•T SI^©Mc7)^i5c^|^± UTx 71/- h^Hi±^^t#:^«M^ < 

St: § So 

*$eiECE>#ft£&gi& ( A ) i: (B) h<Dm(Dmft-m^<DT&iz 

mm^ti&fflmfct -r s d t^-eg % 0 
fc^wcDm&Wk^mte, ft&m&mfc&ffi.ti, rtii«:t©HT7i/ 

m«pwti^f^ L7c^?L«ji, ? n Aommmmrmmh 

&mmm<D&m<D'bg-&mfe%fe^-r %> & o izwfr*mi-t z z nz x % , 



WO 00/52411 PCT/JPOO/01329 

fc&©£fflt>3fr N $>S^&. iS^SiiiCiy^t^cJi^l: 
ur&g, b&fr*£>. &siw±, b«c*»e>, /i;i 

WT\ E 6 $5 J:t>'IH 1 1 75MEI 1 3 5#ilT*«i|0| 3 ©JRfllfc 

*ft2feifcgjft2, 2' ii, ^tifia2o©rp-h4^1J;^fct, El 
@* brftfifc^ftr ^ So 

ss#ib& i 5 a* is astir*! 9 , m^bes©^- >J7^^i 7fr*>mi* 
h^r ^n^n^msiUxttiaiRSiBjfcA d c £#B5±r 



WO 00/52411 PCT/JPOO/01329 

?tim&i-zz h^t^So m&mwm 2 <D-ftz&ftm&m 2 3 ^g^^ 

£ ft T £ »K 2§@4X1"§c SIR b fe ?fr 1 2 fct 

f§ 3 ?ffif|:£#7jc£: bT, URiR^iS«|©7 , l/— h it US ifc £§ & #8 £1 t T 

5 d h § £ o 

* fc, HI It, iffc#ffi& 1 5 £3MtM 1 6 ^-fttff^Ufci^S 
yjkTo 11 lt^tifiHi, 111 6 (c^-r^jEdci: S± 
gtf©3MtS 1 6 1 5 ^-fl^bl" 5 d tt-r^s, 

0121:, *&&ftmm<Dm£m&z?mm^<Dm'£>t)&i l zmmT 
&^b, 2 ©fagpfcttsiTfcN #fc£&gs&2' o^iJtijiasaE 

I^SMf *I bT#tf£ bs PSi^^Ml l£J|fc#B2Sl 5£^bTf&3£ 

mm 2 o/i/ - h sis©fc*fc®k:#«$£ 1 2 sM^t§o litfe^ 
1 2 tt^jKSjm 2 - 3 ■eiiR^nso ^ot, i^iii 2 

1H§5 £ iSS-f S &gfcfc ^ ^UT^T^. M * & A b & If tilt X V^ 0 
EI 1 3 C *»Ha©flb©M^i2S&i9!abfe/U - h^^^^^CDUE 
B§fiME]£^U HI 1 3 A IE @ El T» & D , El 1 3 B fc* SB # ¥ ® BIT? & 
So EI 1 3 t^-TflJfiSttN El 6 &t>*0 1 1 £^"r#SJ5i££ &&IrI £ 

#\ tU7^^i 7 e»^«?«xt*iRiR«[*«r u - h «t -5 



WO 00/52411 jg PCT/JPOO/01329 

MISts& if^fijffl njf£i!& So 



WO 00/52411 



20 



PCT/JPOO/01329 



— h s£f&£ CiJOt, SlWZIoJfrt^? 7 V — h 2 — Mil b N 

fsMh UT, 71/- h ©Mtt&ot^^ft^i 2 ift^tSI 
(A) ^ SlWC[q]fr^-£r-5 7 h 2tfC*-mt U CI © 2 

h b t s r u - h cd^® iz m o t m n z> m.i& & is 4 mi* t-rzm&mm 
m (b) t&mi,s tumttt&mm (a) t (b) i:^ s §7b-M# 

tuHB^^f^s^ (a) ^ (B) ^7b- mm&tk 
mm (a) ®^ifiij^p^[Bi± ii^i^ng (b) cDftm^.mm± t %m 

2. mm&mmm%&m-r zmmm?, §ii©7i/-h©-i^u 

#5 o 

3. MIB^S^iag-r § 2 ^©Jg* (A) t (B) PI-ff$«T*$) 
t> ^ fag Ufe*Tf*^T*& S d £ fftWit. TSf >J<Jf 1 Xi± 2 (3 IB 
l©7i/- hSiSMo 



WO 00/52411 21 PCT/JPOO/01329 

4 . mmm i 7^m 3 o^fn* i mizmmcoyv - v ^m^mmiz^^^ 

m 1 ^ 2 ^f*^q&HX^M, H 3 £ ^£q 7 J< & £>* 

© 2«cop«g{H!J©?&IB^nfeS^$H 1 U> 71/- h®£fc 

IT, 71/- F(D^S(;i&oT^n5ifr5| 2 ^ftttSiS 

mmm (a) s^^iqj^vN^rd 7u — h imt d©2tjc 
a>ftW(Dmm£titz&m*m3mi£<D&m£ 7b- hM^e^Mh 

(B) fcifetb, iiSMl (A) t (B) §7l/-h@^I 



WO 00/52411 22 PCT/JPOO/01329 

7. MtEm&Wkmm (A) t (B) fc©7l/-M±tll 

m (a) ©w{iij^^i5i± hi^isi (b) ©rtffj^p^iii±h ^^ij^t 
latsiit ^jf^^nto s ci h s^^-r sat >f<Ji 6 mm(D7\s 

oiz s 2 4x© mux m m $ ti § z t * n&m 1 1 & mmn 6 xta i x & 8 

1 o . BuiE3-&£tfegm (A) Stf/Xti (B ) O^lz-h^itfi, 



wl>uu/3Z411 23 PCT/JP00/01329 

i i. ^n^nmte o 1 5 2 ffl.(Dmi£&w%i l z § r 

■&mmm (a> ^ n s^tiSDipi^^ ru- h 2^-m.h i> 

m (B) t^tb, i^iSUSi (A) (B) §71/-MAS 
^frl^n^lilt, m^cDPf^^PlTT, ttS^I(:lK5i:itt N 
HufBRSH^tts iJIIi (A) SO' (B) (D^m ^ fi^nm 2 

12. SusBM^iBI#^\ fIJ@^^|- U 7 ^ 7 5*: £ IS ;M« & 3 z. £ 

ur c i: ?tmw.h -r ^ei^Ji 1 1x1112 diBi^r u- b 



14. mMm^^mm (a) ^ (b) fc®7u-M±ci±, mmx.Wk 
(a) © ^ fiy ^ fsj ± (b) (D\H{M^mm± t 

2xi±i3 (cfa«©rb- h^s^m^c 



WO 00/52411 



///✓ 



PCT/JP00/01329 



F / G. f 

6 7 



WO 00/52411 



PCT/JPOO/01329 



A 

1 



2//4 



F / G. 2 A 



10 n 

J_ ? 7 



1 



i 



6 



F / G. 2B 



2 4 10 



4 



^xxxxxxxy^ 

^O^-^^C^ ><><> < ><^ 



s 



xx^kxx:>^r 



V 



5V 



2' 



WO 00/52411 PCT/JPOO/01329 

3/!4 
F / G. SA 




F / G. 3B 




00/52411 



PCT/JP00/01329 



F / G. 4 A 




F / G. 4B 



WO 00/52411 



5/N 



PCT/JPOO/01329 



F / G. 5 



12 




12 



Y 




52 




A 



Y 



13 

3^ 

11 H 



52 



Y 



•4 



52 



Z3 



11 

13 

3^ 



WO 00/52411 



PCT/JPOO/01329 



6/14 



F / G. 6 



12 



3 



15 11 




WO 00/52411 



PCT/JP00/01329 



7/14 



FIG./ 



15 




i 
\ 

\ 



Y 



AijuAijlj/w 

A 
A 

A 
A 
A 
A 
A 
A 
A 
A 



17 




00/52411 



8/N 



PCT/JP00/01329 



F / G. 8 A 



8 

-4 




WO 00/52411 



PCT/JP00/01329 



F / G. 9 




"=0 IF 



WO 00/52411 



PCT/JPOO/01329 



F / G. 7 0 



7 



WO 00/52411 



///// 



PCT/JP00/01329 



F / G. 7 7 




f2/f4 



F / G. 7 2 




WO 00/52411 



PCT/JP00/01329 



f3/f4 



F / G. / 3 A F / G. 7 3B 



A A 



Y Y Y Y 



15 

•17 



.4 



WO 00/52411 



PCT/JPOO/01329 



F / G. 7 4 



21 



13 



11 12 



14 





s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
/ 
s 



























F / G. 7 5 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP00/01329 



A. CLASSIFICATION OF SUBJECT MATTER ^ ~ """" ^ 

Int. CI 7 F28F3/08, F25B39/02, F25B39/04, 
F25F37/00, F25B33/00 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 F28F3/08, F25B39/02, F25B39/04, 
F25F3 7/00, F25B33/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-2000 

Kokai Jitsuyo Shinan Koho 1971-2000 Jitsuyo Shinan Toroku Koho 1996-2000 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP, 10-19415, A (Tokyo Gas K.K.), 

23 January, 1998 (23.01.98) (Family: none) 

JP, 9-280692, A (Osaka Gas Co., Ltd.), 

31 October, 1997 (31.10.97) (Family: none) 

JP, 8-159687, A (Nippon Denso Co., Ltd.), 
21 June, 1996 (21.06.96) (Family: none) 

JP, 60-99972, A (Sanyo Electric Co., Ltd.), 
03 June, 1985 (03.06.85) (Family: none) 

JP, 6-50634, A (Mitsubishi Heavy Industries, Ltd.), 
25 February, 1994 (25.02.94) (Family: none) 

JP, 10-206063, A (Toyo Radiator K.K.), 

07 August, 1998 (07.08.98) (Family: none) 



1-14 



1-14 



1-14 



6-9 



6-9 



12,13 



□ 

Further documents are listed in the continuation of Box C. | | See patent family annex. 



'A" 



Special categories of cited documents: U T" 
document defining the general state of the art which is not 
considered to be of particular relevance 

earlier document but published on or after the international filing "X" 
date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other "Y" 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
30 May, 2000 (30.05.00) 



Date of mailing of the international search report 
13. 06.00 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



mmmm^ pct/jpoo/oi329 



a. &m<r>m-rz>&wt<o&m mmm&m (ipo ) 

Int. Cl. 7 F28F3/08, F25B 3 9/0 2, F25B 3 9/0 4, 
F25B37/00, F25B33/00 



*«£Srfiroyt*/MR*» (HIR#fF#® (IPC) ) 

Int. Cl. 7 F28F3/08, F25B3 9/0 2, F25B3 9/04, 
F25B3 7/0 0, F25B33/00 



a*aHffl«f3e^« 1 9 2 6-1 9 9 6^ 

0*H^H!^ffl«f3B^« 1 9 7 1-2 0O0f 

B*H^*ffl$lf|g<ar« 1 9 9 4-2000^ 

s^mmmmmm»^m 1996-2000^ 



i^t^ffl bfcl^f-^^X (7*— *©4S#* ISICff Lfcfflfg) 



C. 



Y 
Y 
Y 
Y 
Y 



J p 

1 9 

J P. 

J P. 
1 9 
J P, 
9 8 

J P, 
9 9 



10- 

8 (2 
9-2 

9 9 7 
8-1 
6 (2 
6 0- 

(0 3 
6-5 
(2 5 



19 4 15, A (MMKMW^:m±) , 23. 1 M 
3.0 1.9 8), (7 7 ?y-/£L) 

8 0 6 9 2, A CfcKEJlJf«5££tfc) , 31. 10 
(3 1. 1 0. 9 7), (77^ y— J&U 

5 9 6 8 7, A (B^mmW^tt) , 2 1 
1 . 0 6. 9 6), (77^-/£L) 

9 9 9 7 2, A (H^lttt^^i) , 3 . 
.0 6.8 5), (77^ II — fcD 
0 6 3 4, A (Hliltt^fi) , 
.0 2.94), (77^-^1) 



6^ 



6 



2 5. 2J3. 1 



0 cfll«>i«5#fi:tS:iR^J^$ixxvN5« 



i 

i 

6 
6 



1 4 
14 
1 4 
9 
9 



roj nmtzxzm^, mm, m^icwR-rzxwt 



©Boil; 



r&j Ii-^ryh7rsy-i:tt 



3 0. 0 5. 0 0 



13.06.00 



B*H#fF/T (ISA/JP) 
100-8915 
^Mfl 7 ^ m Eti> M = T g 4 # 3 



3M 



9 7 2 4 



0 3-3 5 8 1 



110 1 



3 3 7 7 



«SPCT/ISA/2 10 (^2-<-i>) (1 9 9 8¥7fl) 



mmtam&^r pct/j poo/o i 3 29 



C G»») . 



JP, 10-206063, A (MPi 
88. 1 9 9 8 (0 7. 0 8. 9 8) 



12,13 



iSPCT/ISA/210 (£2 (1 9 9 8^7^) 



